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(57) ABSTRACT

The mvention relates to a method for wrapping a long or
round part, for example a steel part, for instance 1n the form of
a steel strip coil, a steel wire roll or a round steel part such as
a roller bearing ring, the steel part being wrapped 1n a stretch
film, 1n particular a plastic stretch film, 1n a helical and cov-
ering manners. In order to realize a short term wrapping of a
long or round part, 1irrespective of its matenial properties, and
as a reliable transport protection the invention proposes that a
strip material which 1s significantly more resistant than the
stretch film and has an ad coating on the side facing—the
stretch film 1s wound over the stretch film likewise 1n a cov-
cring manner.
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METHOD FOR HELICALLY WRAPPING A
PART

RELATED APPLICATIONS

The present application 1s based on, and claims priority
from, German Application Numbers 10 2004 012474.4 and

10 2004 023532.5, filed Mar. 15, 2004 and May 13, 2004,
respectively, the disclosures of which are hereby incorporated
by reference herein 1n their entireties.

FIELD OF THE INVENTION

The invention relates to a method for wrapping a long or
round part, for example a steel part, for instance in the form of
a steel strip coil, a steel wire roll or a round steel part such as
a roller bearing ring, the steel part being wrapped 1n a stretch
f1lm, 1n particular a plastic stretch film, 1n a helical and cov-
ering manner.

BACKGROUND OF THE INVENTION

A method of the type in question 1s known from WO
05/12528, 1n which the stretch film carries in the region of 1ts
diagonally opposite longitudinal side edges adhesive strips
which enter into an adhesive bond during the helical wrap-
ping of an article to be wrapped. However, with this configu-
ration 1t 1s not possible to avoid the first wound layer adhering
with 1ts adhesive edge to the article to be wrapped. This 1s
disadvantageous 1n particular when wrapping long or round
parts, since an aggressive action of the adhesive on the surface
of the article to be wrapped often cannot be avoided. This 1s
undesired for example when wrapping a steel strip coil or a
steel wire roll. Optimum 1mpact and edge protection also
cannot always be provided by a wound layer applied in such
a way.

It 1s then known from U.S. Pat. No. 4,409,776 to use a
stretch film with a nonadhesive nner side and an adhesive
outer side. This configuration makes 1t necessary to turn the
stretch film through 180° after winding one layer, and after
that the other wound layer must be wound with opposing
pitch. Such a method 1s time-consuming because of the
opposing windings. If only the first layer 1s wound, outwardly
facing adhesive surfaces are exposed, which proves to be
disadvantageous.

The invention i1s based on the object of developing a
method of the generic type and a product created by means of
the method 1n such a way that the wrapping of a long or round
part can be achieved 1n a short time, irrespective of the nature
of 1ts material, while achieving reliable protection for trans-
port and consequently avoiding adverse etlects on the
wrapped article.

SUMMARY OF THE INVENTION

This object 1s achieved first and foremost 1n the case of a
method of providing a strip material which 1s significantly
more resistant than the stretch film and has an adhesive coat-
ing on the side facing the stretch film 1s wound over the stretch
f1lm likewise 1n a covering manner.

Such a configuration results 1n a method of the generic type
by which long or round parts, in particular those with a
sensitive surface, can be wrapped advantageously 1n such a
way as to be protected for transport. The long or round part
may consist for example of wood, plastic or metal. It 1s
therefore also possible for steel parts, 1n particular 1n the form
of a steel strip coil, a steel wire roll or a round steel part, such
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as a roller bearing ring for example, to be wrapped advanta-
geously 1n such a way as to be protected for transport. Round
steel parts and coils may have a diameter greater than 20 cm,
in particular greater than 25 cm, 1n particular greater than 30
cm, 1n particular greater than 35 cm and more. The method of
winding the significantly more resistant strip material having
the adhesive coating over the stretch film brings with 1t the
advantage of a great possibility of combining different stretch
films and strip materials. In this way, optimum protection of
the wrapped article can be achieved. In principle, the adhesive
coating 1s prevented from coming into contact with the sur-
face of the long or round part, whether 1t 1s, for example, a
steel strip coil, a steel wire roll or a roller bearing. Changes to
the steel part caused by aggressive adhesives therefore do not
occur. There 1s also optimum edge protection for the wrapped
long or round part. In the case of a steel strip coil, this means
that loss-free processing of the same 1s ensured to the greatest
extent. For example, 1t 1s possible, according to the size of the
long or round part to be wrapped, to use a correspondingly
resistant strip material. It 1s, however, always the case that its
adhesive coating does not come 1nto contact with the surface
of the article to be wrapped. Furthermore, the edge protection
1s ensured, so that a multiple function of the strip material 1s
achieved by the wrapping according to the invention. The
strip material may be of such a kind that it has intrinsic
reinforcement. In order to speed up the process of wrapping
the article to be wrapped, the stretch film and the strip material
are wound 1n the same operation. This means that a substan-
tially simultaneous wrapping of the article to be wrapped by
means of two strips takes place. In principle, the stretch film
and the strip material run 1n in such a way that first the stretch
film comes into contact with the article to be wrapped and
only aiter that the strip material having the adhesive coating.
The protective function 1s optimized by the stretch film being
wound 1n any case 1n an overlapping manner in the individual
helical turns. This overlapping i1s then covered over by the
strip material, so that a helical bead runs around the article to
be wrapped, providing increased protection for transport.

According to the invention, 1t 1s advantageous 11 the strip
material 1s wound with a smaller width than the stretch film.
The adhesive coating of the strip material, which 1s supplied
with a time lag, can therefore never come 1nto contact with the
surface of the long or round part. With respect to the wrapping,
ol a steel strip coil or a steel wire roll, for example, there are
two possibilities. One 1s to perform radial winding. This
means that the stretch film and the strip material are led
through the central opeming 1n the roll. The other possibility 1s
to be seen as that of diametrically wrapping the steel strip coil
or the steel wire roll, to be precise with the central opening
being closed by the stretch film and the strip material. Dia-
metrical wrapping 1s suitable in particular 1n the case of a
roller bearing formed as a round steel bar of, in particular, 20
cm to 35 cm and more 1n size. The strip material and the
stretch film can then be led around the roller bearing by means
of a winding ring, for example, a rotational displacement of
the roller bearing about 1ts axis taking place at the same time.
In order that greater widths of strip material can also closely
follow the contours of the wrapped article, 1t 1s provided
according to the invention that the winding of the strip mate-
rial 1s carried out 1n the form of two or more strips 11 asso-
ciation with one strip of the stretch film. For example, a strip
of the strip material of about 200 mm to 250 mm may be cut
centrally or the cutting takes place during the running in of the
strip material. In principle, however, it 1s also provided here
that the plurality of strips of the strip material run 1n simulta-
neously, so that the wrapping process can be accomplished in
a short time.
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The product created by the method according to the inven-
tion, that 1s the wrapped long or round part, for example a steel
strip coil, steel wire roll or roller bearing, 1s distinguished by
the fact that a strip material which 1s significantly more resis-
tant than the stretch film and has an adhesive coating on the
side facing the stretch film 1s wound over the stretch film
likewi1se 1n a covering manner. Then the stretch film 1s wound
1in any case in an overlapping manner 1n the individual helical
turns. The strip material 1s also wound with a smaller width
than the stretch film. Finally, the winding of the strip material
1s carried out 1n the form of two or more strips 1n association
with one strip of the stretch film.

BRIEF DESCRIPTION OF THE DRAWINGS

The method according to the invention 1s explained below
on the basis of two exemplary embodiments, 1n which:

FIG. 1 shows a long steel part brought into the form of a
steel strip coil, during the wrapping according to the first
proposal for the method,

FIG. 2 shows the section along the line II-1I 1n FIG. 1,

FIG. 3 shows the section along the line III-1II in FIG. 2,

FIG. 4 shows a steel strip coil wrapped by the method
according to the mvention in a perspective representation,

FIG. 5 shows a representation corresponding to FIG. 2 but
relating to the second way of performing the method, 1n the
initial phase of the wrapping, and

FI1G. 6 shows the representation following on from FIG. 5.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

An apparatus suitable for carrying out the method accord-
ing to the mvention 1s designated as a whole by the numeral 1
and 1s schematically represented in FIG. 1. The apparatus
specifically has a base frame 2 with a guide rail 3 extending
from 1t. Displaceably mounted on the latter 1s a slide 4. The
latter 1s the carrier of a supporting roller 5. Opposite 1t at the
same height 1s a turther supporting roller 6. This 1s carried by
a journal 7 of the base frame 2. Mounted on the journal 7 1s a
belt pulley 8, around which the drive belt 9 1s placed. The
latter wraps around the drive pulley 10 of a variable-speed
drive motor M disposed on the base frame 2.

The two supporting rollers 35, 6 together with further sup-
porting rollers that are not illustrated form the support for a
steel strip coil 11. The latter 1s a steel sheet wound 1nto a roll.
The apparatus 1 serves the purpose of wrapping the steel strip
coil. Since the steel strip coil may have a different width, the
slide 4 1s displaceable 1n the direction of the double-headed
arrow and can be secured in position. Instead of a steel strip
coil, a different round part with a different kind of material
could also be wrapped. The parts concerned are in principle
round parts with a surface that 1s not to be impaired.

Abovethe base frame 2, the apparatus 1 comprises a guide-
way 12, indicated by dashed-dotted lines. A carriage 13 1s
displaceable on the same 1n the direction of the arrow. This
carriage 1s the carrier of two supply rolls 14, 15, disposed
substantially one behind the other. The guideway 12 1s
aligned 1n such a way that the carriage 13 with the supply rolls
14, 15 1s able to wrap the steel strip coil 11, the carriage 13
passing through the coil opening 16. Since the wrapping of
the steel strip coil 1s accompanied by a slow rotation of the
steel strip coil, helical wrapping of the steel strip co1l 11 takes
place.

A plastic stretch film 17 1s unwound from the supply roll
14. This film has the tendency to cling, but not bond, to the
material of the steel strip coi1l 11. The supply roll 14, rotatably
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disposed on a spindle 18 of the carriage 13, 1s controlled by a
braking device (not i1llustrated) 1n such a way that the plastic
stretch film 17 1s wound around the steel strip coil with an
intended tensile stress.

Offset 1n height with respect to the spindle 18, a spindle 19
for the supply roll 15 extends 1n such a way that this spindle
19 1s at a greater distance from the center axis of the steel strip
coil than the spindle 18. A strip material 20 significantly more
resistant than the stretch film 17 1s drawn off from the supply
roll 15. On the side facing the stretch film 17, the strip mate-
rial 1s provided with an adhesive coating 21. The latter 1s
suitable for entering into an intimate adhesive bond with the
plastic stretch film 17. With respect to the strip material 20,
there 1s a great freedom of choice with regard to the matenal.
This can even include fabric-reinforced strips. It 1s important,
however, that a high degree of protection for transport 1s
achieved by the strip material 20.

As FIG. 1 shows, the stretch film 17 and the strip material
20 are wound 1n the same operation. This takes place by the
stretch film 17 being wound 1n any case 1n an overlapping
manner 1n the individual helical turns, compare FIGS. 2, 5 and
6 1n particular 1n this respect. It 1s important here that the strip
material 20 1s wound with a smaller width than the plastic

stretch film 17.

FIGS. 1 and 2 clearly show that the supply rolls 14, 15
provided lie one behind the other 1n the same plane. The
plastic stretch film 17 drawn off from the supply roll 14 has a
width a. The width b of the strip material 20 1s less than the
width a 1n such a way that the side edges 17" of the stretch film

17 protrude slightly over the side edges 20' of the strip mate-
rial 20.

During helical wrapping of the steel strip coil 11, both the
edge zones of the plastic stretch film 17 and those of the strip
material 20 overlap, so that in the overlapping region X four
layers that are led helically around the steel strip coil 11 lie
alternately one on top of the other. As a result, a particularly
resistant protective zone 1s created, so that altogether trans-
port damage to the material of the steel strip coil 1s largely
avoided.

According to FIG. 1, 1t 1s indicated by dashed-dotted lines
that the carriage 13 may include an extension arm 22, which
1s the carrier of a cutting knife 23. With this 1t 1s possible to cut
the width of the strip material 20 into a plurality of strips,
which run 1n simultaneously during the wrapping process. In
the case of the exemplary embodiment, a cutting knife 23 1s
used, so that the strip material 20 1s cut into two 1ndividual
parts by a central cut, as indicated. If need be, however, 1t 1s
also possible to use a plurality of cutting knives 23, to obtain
strips of a smaller width. The advantage of cutting the strip
maternal 1into a plurality of strips in this way 1s that the strips
in the edge region of the article to be wrapped have the effect
of reducing the tendency to crease. The cutting device 1s
designed 1n such a way that 1t can be used according to choice
and can be switched off.

According to FIGS. 5 and 6, the supply rolls 14, 15 are not
disposed 1n the same plane, but are offset 1n relation to each
other. As before, however, helical wrapping of the steel strip
coil 11 takes place. Firstly, the plastic stretch film 17 runs 1n.
After one wound layer of the plastic stretch film 17 for
example, the strip material 20 which contains the adhesive
coating 21 on 1ts side facing the stretch film 17 1s then sup-
plied. Here, too, 1t1s ensured that the adhesive coating 21 does
not come 1nto direct contact with the surface of the steel strip
coil 11, but only with the facing side of the plastic stretch film

17.
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As 1llustrated by FIGS. 5 and 6 in particular, a three-
layered bead 1s produced in the overlapping region of the
stretch film 17 and strip material 20, leading to increased
impact protection.

In principle, however, it 1s ensured with both types of
wrapping that immovable wound layers are produced on the
steel strip coil 11. These bring with them the advantage of
high corrosion protection and, 1n addition, prevent damage to
the long steel part, whether 1t 1s a steel wire roll, a steel strip
coil or around part of a different kind of material and surface.

While the two types of method described above concern
radial wrapping, it 1s also possible to envelop round/steel
parts such as roller bearings by diametrical wrapping, for
example by means of a winding ring. During the winding
process, the roller bearing rotates, so that helical wound lay-
ers can likewise be produced.

An apparatus having a winding ring 1s also suitable for
wrapping long parts, that 1s elongate parts. The nature of the
material of the long parts 1s unimportant. For example, wood
or plastic profiles could be wrapped 1n the way described
above. The long part could consist of metal, in particular steel.
In principle, the surface of the long part to be wrapped 1is
stopped from coming 1nto contact with the adhesive coating.

All features disclosed are (in themselves) pertinent to the
invention. The disclosure content of the associated/attached
priority documents (copy of the prior patent application) 1s
also hereby incorporated 1n full 1n the disclosure of the appli-
cation, including for the purpose of incorporating features of
these documents 1n claims of the present application.

The mvention claimed 1s:

1. A wrapping method comprising;:

helically wrapping a part 1n a plastic stretch film,

substantially simultaneously helically wrapping the plastic
stretch film with a strip material which 1s more resistant
than the stretch film and which has an adhesive coating

on a side facing the plastic stretch film so that the stretch
film 1s 1nterposed between the adhesive coating and the
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part and direct contact between the adhesive coating and
the part 1s prevented, the helical wrapping of the strip
material being made 1n the same direction as the helical
wrapping of the plastic stretch film.

2. A method according to claim 1, wherein the stretch film
1s wound 1n an overlapping manner 1n the individual helical
turns.

3. A method according to claim 1, wherein the strip mate-
rial has a smaller width than the stretch film.

4. A method according to claim 1, wherein the helical
wrapping of the strip material 1s carried out 1n the form of a
plurality of strips in association with one strip of the stretch
f1lm.

5. A method according to claim 4, wherein the plurality of
strips of the strip material run 1n simultaneously.

6. A method according to claim 4, further comprising

while feeding the strip material toward the part, cutting the

strip material into the plurality of strips.

7. A method according to claim 6, wherein the plurality of
strips of the strip material run 1n simultaneously.

8. A method according to claim 1, wherein the adhesive
coating extends continuously along the side of the strip mate-
rial.

9. A method according to claim 1, wherein

prior to the helical wrappings, the strip material has an

opposite side to the side that has the adhesive coating,
and the opposite side of the strip material 1s free of
adhesive; and

after the helical wrappings, the adhesive coating 1s 1n direct

contact exclusively with the plastic stretch film or with
the opposite side of the strip material of a previous,
underlying helical turn.

10. A method according to claim 1, wherein

the helical wrappings are performed such that a maximum

of 4 layers of the plastic stretch film and the strip mate-
rial exist at any point on the wrapped part.
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